Functional involvement of organic cation transporter1 (OCT1/Oct1) in the hepatic uptake of organic cations in humans and rats.
The contribution of organic cation transporters to the saturable component in the hepatic uptake of 1-methyl-4-phenylpyridinium (MPP), tetraethylammonium (TEA), cimetidine, and metformin was examined by the use of human/rat organic cation transporter (hOCT1/rOct1)-expressing cells and human/rat hepatocytes. Transfection of rOct1 resulted in a considerable increase in the uptake of metformin, whereas that of hOCT1 resulted in only a slight increase. All test compounds (MPP, TEA, cimetidine, and metformin) accumulated in human and rat hepatocytes in a carrier-mediated manner. The Km values for the uptake of MPP, TEA, cimetidine, and metformin into human and rat hepatocytes were comparable with those into hOCT1 and rOct1-expressing cells, respectively. In addition, the relative uptake activities, which were obtained by normalizing the intrinsic uptake clearances of TEA, cimetidine, and metformin against those values of MPP in human and rat hepatocytes, were similar with the uptake activities in hOCT1 and rOct1, respectively. These results suggest that the saturable component in the hepatic uptake of these cationic compounds may be mediated mainly by hOCT1/rOct1; therefore, it is meaningful to evaluate the saturable uptake profile of cationic compounds by the liver using both hOCT1/rOct1-expressing cells and human/rat hepatocytes.